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@ Two stroke engines. 



@ A two stroke intemal combustion engine includes a cylinder (16) with a piston slldably sealed in the 
cylinder (16), a plurality of transfer ports (12, 13, 14, 15) open into the cylinder (16) and at least one 
exhaust port (11) leads from the cylinder (16), the transfer ports (12, 13, 14, 15) are connected to a 
common inlet manifold (20) and a common valve member (25) is provided to regulate the flow of air from 
the inlet manifold (20) to the transfer ports (12, 13. 14, 15) and to vary the flow of air through one transfer 
port (12. 13) relative to the flow of air through at least one other transfer port (14, 15). 
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The present invention relates to two stroke inter- 
nal conrtbustion engines. 

tn conventional two stroke internal combustion 
engines, the or each cylinder is provided with a series 
of transfer ports, typically from three to six, through 
which air or air/fuel mixture may be pumped to sweep 
tfie combustion products from the combustion cham- 
ber. In engines produced hitherto, the transfer ports 
are arranged such as to maximise the proportion of 
combustion products swept from the combustion 
chamber thus producing maximum power. However 
particulariy at part load, the flow of scavenging air may 
be short circuited, so that not all the combustion pro- 
ducts will be swept from the combustion chamber, 
with consequent reduction in fuel efficiency and 
engine smoothness. Other adverse effects would 
include increased emission of noxious substances or 
excessive cooling of exhaust gases. 

The present invention provides valve means by 
which various combinations of the transfer ports may 
be dosed or partially closed to modify the flow of 
scavenging air under particular operating conditions, 
thereby reducing short circuiting of the air flow and 
improving sweeping of the combustion products from 
the combustion chamber. 

According to one aspect of the present invention 
a two stroke intemal combustion engine comprises a 
cylinder with a piston slidably sealed in the cylinder, 
the cylinder including a plurality of transfer ports and 
at least one exhaust port, each transfer port being 
connected to a common inlet manifold, characterised 
in that a common valve means is provided to selec- 
tively regulate flow of air from the inlet manifold to 
each transfer port and to vary the rate of flow of air 
through one transfer port relative to the flow of air 
through at least one other transfer port. 

The valve means of the present invention may be 
used to adjust the scavenging flow characteristics 
with changing load and speed requirements, to 
ensure that air utilisation is maintained and conse- 
quently emissions, fuel consumption and the misflre 
are minimised. 

According to a preferred embodiment of the pre- 
sent invention, the valve mechanism comprises a 
cylindrical sleeve which is located in a manifold, the 
cylindrical sleeve has ports machined at appropriate 
positions conresponding to ducts which separately 
connect each of the transfer ports to the manifold. The 
cylindrical sleeve may be rotated and/or moved axi- 
ally in the manifold, to align the ports with different 
ducts, thereby opening or closing the transfer ports as 
required. 

An embodiment of the invention is now described, 
by way of example only, with reference to the accom- 
panying drawings, in which: 

Figure 1 is an isometric view of a cylinder of an 

intemal combustion engine fonmed in accordance 

with the present invention; 



Figure 2 is a part sectional view of the valve 
mechanism used in the Intemal combustion 
engine shown in Figure 1; and 
Figures 3 to 6 illustrate various porting configu- 
5 rations of the intemal combustion engine illus- 

trated in Figure 1. 

As illustrated in Figure 1, an intemal combustion 
engine includes a cylinder 10 having a piston (not 
shown) slidably sealed therein. A pair of exhaust ports 

10 11 are disposed side by side and a series of transfer 
ports 12 to 15 are spaced angulariy of one another 
and of the exhaust ports 1 1 around the circumference 
of the cylinder 1 0. The exhaust ports 1 1 and transfer 
ports 12 to 15 open into the cylinder 10 at a position 

IS spaced axially from the top 1 6 of the cylinder 1 0, at a 
level which will be uncovered by the piston as It 
approaches the bottom of its stroke. The transfer 
ports 1 2 to 1 5 are orientated relative to the cylinder 1 0 
to directflowof air in different directions, transfer ports 

20 12and 13directingtheflowof airgenerally radiallybut 
upwardly into the cylinder 10, while transfer ports 14 
and 15 direct the flow of airgenerally in the transverse 
plane of the cylinder 10, but away from the exhaust 
ports 11. In this manner, if air is injected through all 

25 the transfer ports 1 2 to 1 5 the whole volume of the cyli- 
nder 10 will be swept. 

The transfer ports 12 to 15 are connected to a 
common cylindrical manifold 20 by ducts 21 to 24. A 
cylindrical sleeve 25 is rotatably mounted in bearings 

30 in the cylindrical manifold 20, the outer diameter of 
sleeve 25 sealingly engaging the inner diameter of 
cylindrical manifold 20. The sleeve 25 has a series of 
circumferential ports 26 to 29, each corresponding 
axially to one of the ducts 21 to 24. The orientation and 

35 extent of the ports 26 to 29 vary, so that by rotating 
the cylindrical sleeve 25 various combinations of the 
ducts 21 to 24 may be. opened, closed or partially 
inteniipted, so that the flow of scavenging air into the 
cylinder 10 may be modlfled. The central bore 31 of 

40 the sleeve 25 is connected to a pressurised air supply, 
for example an engine driven pump, by for example an 
axial port 30. 

Means (not shown), for example a stepping motor 
controlled by an electronic engine management sys- 

45 tern, is provided to rotate the sleeve 25 in accordance 
with engine speed, engine load and/or some other 
characteristic of the engine, to control flow through the 
various ducts 21 to 24 and hence the transfer ports 12 
to 15, to optimise scavenging of the cylinder 10 for 

50 various operating conditions. Rather than using a 
stepping motor which may provide continuous vari- 
ation of the valve mechanism, the sleeve 25 may be 
arranged to function in two or more discreet positions 
and may be moved from one position to the other by, 

55 for example, a solenoid actuator. Alternatively, move- 
ment of the sleeve 25 may be controlled by a cam 
operated mechanism or servomotor. Other means of 
controlling the valve include mechanical devices, 



BNSOOClD:<EP 0460820A1> 



3 



BP 0 460 820 A1 



4 



power racks, compressed air, vacuum or thermal 
devices or any other engine management system. 

In an alternative embodiment, the sleeve 25 may 
be arranged so that it is adapted to move axiafly of the 
manifold 20, the ports 26 to 29 being arranged to con- 
trol flow through the ducts 21 to 24 by axial or axial 
and rotational movement of the sleeve 25. 

At full engine loads, the sleeve 25 may be 
arranged such that ports 26 to 29 are each aligned 
with their associated duct 21 to 24 so that all the trans- 
fer ports 12 to 15 are open, as illustrated in Figure 3. 
When the piston opens the transfer ports 12 to 15, air 
will be injected through all the transfer ports 12 to 15. 
giving a conventional "loop" scavenge, which will 
sweep the majority of combustion products from the 
cylinder 10, out through exhaust ports 1 1 . 

At part loads, the sleeve 25 may be arranged to 
close ports 14 and 15 as illustrated in Figure 4. This 
will provide maximum separation between the oper- 
ational transfer ports 12 and 13 and exhaust ports 11 
and will reduce short circuiting of the scavenging flow, 
so that scavenging of the cylinder 10 will be improved. 

As illustrated in Figure 5, the sleeve 25 may be 
arranged to close ports 12 and 14, so that the 
scavenging air introduced through ports 13 and 15 will 
swirl around the cylinder 10. 

In an alternative scavenging regime illustrated In 
Figure 6, ports 12 and 13 may be closed, so that flow 
of the scavenging air through ports 14 and 15 will be 
directed away from the exhaust ports 11. Reduction 
from four to two transfer ports, in addition to altering 
the flow pattern, will also increase the velocity of the 
air entering the cylinder 10 and hence increase adher- 
ence of the flow to the design direction. 

The scavenging regimes described above are 
only examples, other combinations of transfer ports 
12 to 15 may be used or flow through one or more of 
the transfer ports 12 to 15 may be only be partially 
interrupted, so that the scavenging flow may be optim- 
ised for a particular operating condition. 

The present invention may be used on single or 
multi-cylinder two stroke engines. On multi-cylinder 
engines, the ducts 21 to 24 of each cylinder 10 may 
be connected to a common cylindrical manifold 20, 
flow through the transfer ports 12 to 15 of each cylin- 
der 10 being controlled by a common sleeve 25. 

In addition to controlling the flow of air or air/fuel 
mbcture into the cylinders, the rotary valve descnbed 
above may also control the amount of air or air/fuel 
mixture entering the cylinder and thus be used as a 
throttle in place of or in addition to a conventional 
throttle. 

Various modifications may be made without 
departing from the invention. For example, instead of 
using the cylindrical valve means described above, 
flow of air or air/fuel mbcture from a common manifold 
may be controlled by a slide plate valve which is 
moveable axially of the common manifold. 



Claims 

1 . A two stroke internal combustion engine compris- 
ing a cylinder (1 6) with a piston slidably sealed in 

5 the cylinder (16). the cylinder (16) including a 

plurality of transfer ports (12, 13, 14. 15) and at 
least one exhaust port (11), each transfer port 
(12, 13, 14, 15) being connected to a common 
inlet manifold (20), characterised in that a com- 

10 mon valve means (25) is provided to selectively 

regulate flow of air from the inlet manifold (20) to 
each transfer port (12, 1 3, 14. 15) and to vary the 
rate of flow of air through one transfer port (1 2, 1 3) 
relative to the rate of flow of air through at least 

15 one other transfer port (14, 1 5). 

2. A two stroke internal combustion engine accord- 
ing to Claim 1 characterised in that each transfer 
port (12, 13. 14, 15) is connected by a duct (21. 

20 22. 23. 24) to a cylindrical manifold (20). the valve 

means being provided by a cylindrical sleeve 
(25), mounted within the cylindrical manifold (20), 
said sleeve (25) having a series of circumferential 
ports (26, 27, 28, 29), each corresponding to one 

25 of said ducts (21 , 22, 23, 24), the orientation and 

extent of said ports (26, 27, 28, 29) varying with 
respect to one another so that the ducts (21, 22, 
23, 24) may be selectively opened, closed or par- 
tially intenrupted by movement of the sleeve (25) 

30 relative to the manifold (20). 

3. A two stroke internal combustion engine accord- 
ing to Claim 2 characterised in that the sleeve (25) 
is rotatably mounted within the manifold (20). 

35 

4. A two stroke internal combustion engine accord- 
ing to Claim 2 or 3 characterised in that the sleeve 
(25) is movable axially in the manifold (20). 

40 5, An internal combustion engine according to any 
one of Claims 2 to 4 characterised in that the bore 
(31) of the sleeve (25) is connected to a source 
of air under pressure. 

45 6. A two stroke internal combustion engine accord- 
ing to Claim 5 characterised in that the bore (31) 
of the sleeve (25) is connected to an engine dri- 
ven air pump. 

so 7. An intemal combustion engine according to any 
one of Claims 2 to 6 characterised in that the 
sleeve (25) is movable continuously relative to 
the manifold (20), by means of a stepping motor 
or servomotor, under the control of an electronic 

55 engine management system. 

8. A two stroke intemal combustion engine accord- 
ing to any one of Claims 2 to 6 characterised In 
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that the sleeve (25) is movable from one position 
to another by means of a solenoid actuator. 

9. A two stroke internal combustion engine accord- 
ing to any one of the preceding claims character- s 
ised in that the transfer ports (12. 13. 14, 15) are 
located at angularly spaced positions around the 
circumference of the cylinder (16). the transfer 
ports (12, 13. 14, 15) being orientated relative to 
the cylinder (16) to direct flow of air in different io 
directions. 



15 



20 



25 



30 



35 



40 



45 



SO 



55 



5 



BNSCXX:iD: <EP 0460820A1> 



EP 0 460 820 A1 




EP 0 460 820 A1 




EP 0 460 820 A1 




EP 0 460 820 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



AppllcxtloB Number 



EP 91 30 4499 



Category 



DOCUMENTS CONSIDERED TO BE RELEVANT 



ChatioB of doeoment with mdicatioD, where appropriate, 
of relevant pasnges 



DE-C-93H639 (DAIMLER-BENZ) 

* page 2, lines 62 - 106 * 

* page 3, Hnes 9 - 15 * 

* figures 1, 3 * 

US-A-1632988 (ADAMS) 

* page 1, line 96 - page 2, line 16; Figures 

US-A-2145415 (BOKEMULLER) 

* page 1, column 1, Hnes 29 - 39 « 

* page 1, column 2, lines 10 - 31 * 



Relevant 
to claim 



1-3. 6. 
6. 9 



1. 9 
1, 9 



CLASSIFICATION OF THE 
AFPUCAT10N ant, CL5 ) 



F02B25/14 
F02B25/20 
F02629A32 



TECHNICAL FIELDS 
SEARCHED QM, 0.5 ) 



The present search report has heen drawn np for a|] claims 



F02B 



PlaoD ofaonh 


Date of CDMplef km of the ccardi 




BERUN 


13 AUGUST 1993 


NOVELLI B. 



CATEGORY OF CITED DOCUMENTS 

X : paiticalarly relevant tf taken alone 

Y : particalarly idevant if oomblned wlih anotho- 

docament of the same eategoiy 
A : teehaotogical backgratind 
O : non-wrlttea disclosnra 
P : intermedltte document 



T : theory or principle undertylog the Invention 
E : earlier patent document, but published oo, or 

after the flllDg date 
D : docameat dtcd in the application 
L : document dted for other reasons 

& : member of the same patent famSy, oorrcspoading 
document 



9 



BNSDOCID:<EP 0480820A1> 



i 



f 



This Page Blank |uspto| 



